Activation of ERK signaling in rostral ventromedial medulla is dependent on afferent input from dorsal column pathway and contributes to acetic acid-induced visceral nociception.
Several lines of evidence from both animal and clinical studies have demonstrated that dorsal column (DC) pathway plays a critical role in visceral pain transmission from the spinal cord to supraspinal center. The descending pain modulation pathway from the rostral ventromedial medulla (RVM) area has been implicated in visceral nociceptive neurotransmission. Previous studies have demonstrated that the multiple protein kinase signaling transduction cascades in the RVM area contribute to the descending facilitation of inflammatory pain and neuropathic pain. However, whether these signaling transduction pathways in the RVM area are triggered by the afferent visceral input from the DC pathway during acute visceral pain remains elusive. Here, we have tested the hypothesis that the afferent visceral stimuli from the DC pathway might induce the activation of extracellular signal-regulated protein kinase (ERK) signaling in the RVM area and contribute to the descending facilitation of neurotransmission in a rat model of visceral pain. Our results showed that acetic acid-induced visceral nociception produced a persistent activation of ERK in the RVM area and a microinjection of a mitogen-activated ERK kinase (MEK) inhibitor, U0126, into the RVM area significantly inhibited the visceral noxious stimulation-induced behaviors in rats. A microinjection of lidocaine into the nucleus gracilis (NG) also inhibited the activation of ERK in the RVM area. The current study indicates that activated ERK signaling pathway in the RVM area is dependent on afferent input from dorsal column pathway and may contribute to acetic acid-induced visceral nociception.